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(54) SIMPLE CONSTANT TEMPERATURE DEVICE FOR ELECTRONIC DEVICE AND METHOD FOR
CONTROLLING THE CONSTANT TEMPERATURE DEVICE

(57) The invention relates to a simplified thermostat-
ic apparatus for an electronic apparatus and its control
method achieving thermostatic formation of an electron-
ic apparatus and constituting an object by preventing a
deterioration in accuracy by a change in a surrounding
temperature, and a highly heat-insulating vessel (1) pro-
vided with a radiator (2) capable of making a heat re-

sistance variable is provided with a fan (4) for circulating
a gas at inside of the vessel (1), temperature detecting
means (7) for detecting a temperature at inside of the
vessel (1) and heat resistance controlling means (3) for
controlling the heat resistance of the radiator ( 2) in ac-
cordance with an output of the temperature detecting
means (7).
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Description

Technical Field

[0001] The present invention relates to a simplified
thermostatic apparatus for an electronic apparatus and
its control method, particularly relates to a simplified
thermostatic apparatus for an electronic apparatus
characterized in a constitution for stably operating an
electronic apparatus by restraining inner temperature
rise by self heat generation of the electronic apparatus
requesting accuracy and its control method.

Background Art

[0002] Generally, according to an electronic appara-
tus, the higher the temperature the shorter the life, and
in order to lower temperature rise by self heat genera-
tion, heat is discharged as much as possible by ventila-
tion utilizing a fan or a heat radiating fin.
[0003] Further, in a high accuracy electronic appara-
tus, in order to maintain accuracy stability, temperature
coefficients of a reference power source, error detec-
tion, a detecting resistor and the like are reduced as less
as possible to realize the accuracy stability, and elec-
tronic parts need to select therefor.
[0004] In an electrooptical system of a three-dimen-
sional CDSEM (length measuring scanning electron mi-
croscope) which is one of such high accuracy electronic
apparatus, an electric field lens is used around an object
lens for determining a function, and in order to promote
a resolution in the three-dimensional CDSEM, simulta-
neously with designing a lens system having an excel-
lent aberration characteristic, low noise formation and
low ripple formation of a high voltage power source for
applying a voltage to the electric field lens are indispen-
sable.
[0005] For example, as a power source for a main lens
in correspondence with 100 nm technology, an output
voltage of - 5000 V, a noise of 150 mVp-p, and a char-
acteristic and an accuracy of a temperature coefficient
of 25 ppm are requested and with regard to the temper-
ature coefficient, temperature control of the power
source becomes important.
[0006] However, according to the above-described
temperature control by ventilation, the accuracy stability
is influenced by a change in surrounding temperature,
even when a temperature control is carried out by air
conditioning or the like, a fluctuation by self heat gener-
ation is produced, further, a deterioration in the accuracy
is brought about by re-intake of self discharge and there-
fore, the temperature control is inappropriate as a tem-
perature control method in a high accuracy electronic
apparatus.
[0007] Further, although in order to maintain the ac-
curacy stability of a high accuracy electronic apparatus,
the high accuracy electronic apparatus is put into a ther-
mostat, there poses a problem that it is difficult to down-

size a thermostat for controlling temperature by using a
heat pump and a heater which have been used in a
background art, further, a considerable amount of ener-
gy is needed, which is not general.
[0008] Therefore, it is an object of the invention to pre-
vent a deterioration in an accuracy by a change in a sur-
rounding temperature by achieving thermostatic forma-
tion of an electronic apparatus.

Disclosure of the Invention

[0009] Fig. 1 is a principle constitution view of the in-
vention and an explanation will be given here of means
for resolving the problem of the invention in reference
to Fig. 1.
[0010] In reference to Fig. 1:

(1) The invention is a simplified thermostatic appa-
ratus for an electronic apparatus characterized in
comprising a highly heat-insulating vessel 1 provid-
ed with a radiator 2 capable of making a heat resist-
ance variable, a fan 4 for circulating a gas at inside
of the vessel 1, temperature detecting means 7 for
detecting a temperature at inside of the vessel 1,
and heat resistance controlling means 3 for control-
ling the heat resistance of the radiator 2 in accord-
ance with an output of the temperature detecting
means 7.

In this way, a change in a surrounding temper-
ature or a deterioration in an accuracy by a fluctu-
ation can be improved by a simple constitution by
restraining a fluctuation of heat by self heat gener-
ation by installing an electronic apparatus 6 at in-
side of the highly insulating vessel 1 having the ra-
diator 2 capable of making the heat resistance var-
iable and circulating a gas at inside by the fan 4,
uniformly maintaining an inner temperature of the
vessel 1 by changing the heat resistance of the ra-
diator 2 and cutting off outside air.

Further, operation of the heat resistance con-
trolling means 3 is controlled by a heat resistance
controlling circuit 8.
(2) Further, the invention is characterized in that air
is used as the gas and a rectifying plate 5 for recti-
fying a flow of air is provided at inside of the vessel
1 in the above-described (1).

In this way, it is preferable to provide the recti-
fying plate 5 since when air is used as the gas, a
turbulent flow in accordance with a viscosity thereof
is brought about.
(3) Further, the invention is characterized in that as
the gas, either of helium gas or mixed gas of helium
gas and air is used in the above-described (1).

In this way, when helium gas is used as the gas,
the turbulent flow can be eliminated, further, when
the mixed gas of helium gas and air is used, the
turbulent flow can be reduced.
(4) Further, the invention is characterized in that the
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radiator 2 comprises an air-cooled radiator and the
heat resistance controlling means 3 comprises a
wind blowing apparatus provided at outside of the
vessel 1 in any one of the above-described (1)
through (3).

In this way, when the air-cooled radiator is used
as the radiator 2, the wind blowing apparatus may
be provided at outside of the vessel 1 in order to
make the heat resistance of the radiator 2 variable.
(5) Further, the invention is characterized in that the
radiator 2 comprises a liquid-cooled radiator for cir-
culating a cooling fluid at inside thereof and the heat
resistance controlling means 3 comprises a flow
rate control apparatus for controlling a flow of the
cooling fluid to the liquid-cooled radiator in any one
of the above-described (1) through (3).

In this way, when the liquid-cooled radiator is
used as the radiator 2, the cooling fluid may be
made to flow to inside of the liquid-cooled radiator
in order to make the heat resistance of the radiator
2 variable.
(6) Further, the invention is characterized in a meth-
od of controlling the simplified thermostatic appara-
tus for an electronic apparatus described in any one
of the above-described (1) through (5), character-
ized in that when an inner temperature of the vessel
1 becomes higher than an operational set temper-
ature, the heat resistance of the radiator 2 is re-
duced by the heat resistance controlling means 3
and when the inner temperature of the vessel 1 be-
comes lower than the operational set temperature,
the control is stopped by the heat resistance con-
trolling means 3.

In this way, the operational temperature can be
maintained constant by controlling the heat resist-
ance of the radiator 2 by the heat resistance con-
trolling means 3.
(7) Further, the invention is a method of controlling
a simplified thermostatic apparatus for an electronic
apparatus characterized in a method of controlling
the simplified thermostatic apparatus for an elec-
tronic apparatus described in any one of the above-
described (1) through (5), wherein when the inner
temperature of the vessel 1 becomes higher than
an ON set temperature previously set to be lower
than an operational set temperature, the heat resist-
ance of the radiator 2 is reduced by the heat resist-
ance controlling means 3 and when the inner tem-
perature of the vessel 1 becomes lower than an
OFF set temperature previously set to be higher
than the operational set temperature, the control is
stopped by the heat resistance controlling means 3.

In this way, an effect of improving the accuracy
stability against a change in a surrounding temper-
ature can further be promoted by making the inner
temperature of the vessel 1 constant by restraining
a temperature ripple by a heat capacity of the radi-
ator 2 from being brought about by predictively con-

trolling the heat resistance of the radiator 2 such
that the inner temperature is maintained at a set
temperature by detecting the inner temperature or
the like of the vessel 1 rising by heat generation of
the electronic apparatus.
(8) Further, the invention is characterized in that the
operational set temperature is set to be higher than
an environmental temperature in the above-de-
scribed (6) or (7).

[0011] In this way, the effect of improving the accuracy
stability against the change in the surrounding temper-
ature can be promoted by making the operational set
temperature higher than the environmental tempera-
ture, particularly, by setting the operational set temper-
ature higher than a lower limit of a saturated tempera-
ture of the apparatus.

Brief Description of the Drawings

[0012]

Fig. 1 is an explanatory view of a principle constitu-
tion of the invention.
Fig. 2 illustrates outline constitution views of a sim-
plified thermostatic apparatus for an electronic ap-
paratus according to a first embodiment of the in-
vention.
Fig. 3 is a time chart showing a method of operating
the simplified thermostatic apparatus for an elec-
tronic apparatus according to the first embodiment
of the invention.
Fig. 4 is a time chart showing a method of operating
a simplified thermostatic apparatus for an electronic
apparatus according to a second embodiment of
the invention.
Fig. 5 illustrates outline constitution views of a sim-
plified thermostatic apparatus for an electronic ap-
paratus according to a third embodiment of the in-
vention.
Fig. 6 is a time chart showing a method of operating
the simplified thermostatic apparatus for an elec-
tronic apparatus according to the third embodiment
of the invention.

Best Mode for Carrying Out the Invention

[0013] An explanation will be given here of a simplified
thermostatic apparatus for an electronic apparatus ac-
cording to a first embodiment of the invention in refer-
ence to Fig. 2 and Fig. 3.

In reference to Figs. 2(a) through 2(c):

[0014] Fig. 2(a) is outline perspective view of a sim-
plified thermostatic apparatus for an electronic appara-
tus according to the first embodiment of the invention,
Fig. 2(b) is a perspective side view, further, Fig. 2 (c) is
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a perspective total face view.
[0015] A highly heat-insulating vessel 11 for storing
an electronic apparatus 16 of a high voltage power
source or the like comprises a hermetically sealed struc-
ture by a vessel main body portion 12 and an upper lid
portion 13, and the upper lid portion 13 is provided with
a radiator 14 for radiating heat at inside of the vessel 11
to outside thereof to penetrate head and tail of the upper
lid portion 13.
[0016] An outer diameter dimension of the vessel 11
in this case is constituted such that a height is 230 mm,
a width is 400 mm, and a length is 600 mm, and 45 piec-
es of BNC connectors 15 for outputting a power source
are taken out from one wall face thereof.
[0017] Further, the vessel 11 is constituted by poly-
carbonate having a heat conductivity of 0.19 W/m·K, fur-
ther, a thickness thereof is made to be, for example, 4
mm.
[0018] Meanwhile, the radiator 14 is constituted by a
structure in which a main body portion comprises alu-
minum, for example, having an area of 200 mm 3 500
mm and a thickness of 3.5 mm, and 29 sheets of fins
each having a thickness of 1.3 mm and a width of 28
mm in an up and down direction are attached to the main
body portion.
[0019] Inside of the vessel 11 is provided with an inner
fan 17 for circulating air at inside thereof and provided
with a rectifying plate 18, and air to be circulated is rec-
tified by the rectifying plate 18 and thereafter blown to
the electronic apparatus 16 to lower a temperature of
the electronic apparatus 16.
[0020] Further, inside of the vessel 11 is provided with
a temperature detector 19 comprising, for example, a
thermo couple sensor and an outer fan control circuit
20, and operation of an outer fan 21 provided at outside
of the vessel 11 is controlled by the outer fan control
circuit 20 based on a detected output of the temperature
detector 19.
[0021] A heat resistance of the radiator 14 is made to
be variable bywind impinging on the radiator 14 by con-
trolling the operation of the outer fan 21 such that an
inner temperature of the vessel 11 becomes constant.
[0022] Next, an explanation will be given of a method
of operating the simplified thermostatic apparatus for an
electronic apparatus according to the first embodiment
of the invention in reference to Fig. 3.

In reference to Fig. 3:

[0023] Fig. 3 is a time chart showing a method of op-
erating the simplified thermostatic apparatus for an elec-
tronic apparatus according to the first embodiment of the
invention.
[0024] First, at an onset of conducting electricity to the
electronic apparatus 16, the inner temperature of the
vessel 11 is equal to a surrounding temperature, the ra-
diator 14 on an inner side of the vessel and the electronic
apparatus 16 are forcedly cooled by air by the inner fan

17 and therefore, the heat resistance is small, however,
the radiator 14 on an outer side of the vessel is naturally
cooled by air and therefore, the heat resistance is large,
the electronic apparatus 16 and outer air are shielded
from each other and therefore, the inner temperature ris-
es with time by heat generation of the electronic appa-
ratus 16.
[0025] The outer fan control circuit 20 monitors the in-
ner temperature of the vessel 11 by the temperature de-
tector 19 and reduces the heat resistance of the radiator
14 by making the outer fan 21 ON to rotate when a set
temperature T [°C] is reached.
[0026] Thereby, the temperature of the radiator 14
falls, rise of the inner temperature of the vessel 11 is
retarded to finally stop, and when the outer fan 21 con-
tinues to rotate further, the inner temperature is turned
to fall.
[0027] Successively, at a stage of detecting that the
inner temperature becomes lower than the set temper-
ature T [°C] by the temperature detector 19, rotation of
the outer fan 21 is stopped by the outer fan control circuit
20.
[0028] By the above-described simple control of re-
peating ON/OFF of the outer fan 21 aiming at the set
temperature T [°C], the inner temperature of the vessel
11 can be made to be proximate to the set temperature.
[0029] For example, when a self heat generating
amount of the electronic apparatus 16 is set to 100 W,
a heat resistance Rc1 of the radiator 14 in natural air
cooling is set to 0.5°C/W, a heat resistance Rc2 in forced
air cooling is set to 0.05°C/W, a heat resistance Rp of
the vessel 11 is set to 1.0°C/W, and a surrounding tem-
perature is set to 20°C, a heat resistance of the thermo-
static vessel in natural air cooling, that is, a synthesized
heat resistance R1 of the heat resistance Rc1 of the ra-
diator 14 in natural air cooling and the heat resistance
Rp of the vessel 11 becomes as follows.

[0030] Further, a heat resistance of the thermostatic
vessel in forced air cooling, that is, a synthesized heat
resistance R2 of the heat resistance Rc2 in forced air
cooling and the heat resistance Rp of the vessel be-
comes as follows.

[0031] Therefore, when the outer fan 21 is not oper-
ated, the inner temperature of the vessel rises by self
heat generation of the electronic apparatus 16 and a sat-
urated temperature Ts1 rises as follows.

R1 = Rc1 3 Rp / (Rc1 + Rp) ≅ 0.33°C/W

R2 = Rc2 3 Rp / (Rc2 + Rp) ≅ 0.033°C/W

Ts1 = 20 [°C] + 0.33 [°C/W] 3 100 [W] = 55 [°C]
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[0032] Meanwhile, when forced air cooling is carried
out, a saturated temperature Ts2 can be restrained to a
temperature shown below.

[0033] Hence, when the set temperature T is set to
about 30°C more less higher than a room temperature,
even when the surrounding temperature is more less
changed, the saturated temperature Ts2 by the temper-
ature control mechanism is about 22°C in the case of
above-described constitution and therefore, the temper-
ature at inside of the vessel can be maintained to the
set temperature by the function of temperature control.
[0034] In this way, according to the first embodiment
of the invention, the thermostatic apparatus is constitut-
ed by the mechanism of circulating air at inside of the
vessel, the radiator penetrating the wall face of the ves-
sel, and the resin vessel having a simple constitution of
providing the outer fan for making the heat resistance
of the radiator variable without adopting a large-scaled
heat insulating structure or a large scaled forced cooling
structure and therefore, small-sized formation and low
cost formation of the thermostatic apparatus can be
achieved.
[0035] However, in the case of the temperature con-
trol method shown in Fig. 3, there poses a problem of
bringing about a temperature ripple since the change in
the inner temperature of the vessel 11 retardedly follows
operation of rotating or stopping the outer fan 21 by in-
fluence of a heat capacity of the radiator 14 and there-
fore, an explanation will successively be given of a
method of controlling the temperature improving the
temperature ripple in reference to Fig. 4.

In reference to Fig. 4:

[0036] Fig. 4 is a time chart showing a method of op-
erating a simplified thermostatic apparatus for an elec-
tronic apparatus according to a second embodiment of
the invention.
[0037] Further, the second embodiment is quite simi-
lar to the above-described first embodiment except an
apparatus constitution of the simplified thermostatic ap-
paratus for an electronic apparatus.
[0038] As shown by Fig. 4, the temperature ripple is
reduced by changing to control temperatures for deter-
mining timings of rotating and stopping the outer fan 21
by an amount of correcting a delay in the change of the
inner temperature.
[0039] That is, when the temperature rises, rotation of
the outer fan 21 is started at a fan operating temperature
Ton [°C] which is slightly lower than the set temperature
T [°C], and when the temperature falls, the outer fan 21
is stopped at a fan stopping temperature Toff [°C] which
is slightly higher than the set temperature T [°C].
[0040] Further, set values of the fan operating temper-

Ts2 = 20 [°C] + 0.03 [°C/W] 3 100 [W] = 22 [°C]

ature Ton [°C] and the fan stopping temperature Toff [°C]
depend on an amount of inner heat generation, and the
heat capacity of the radiator 14, a difference between
the set temperature T [°C] and the surrounding temper-
ature and the like, and set, for example, as follows.

[0041] Next, an explanation will be given of a simpli-
fied thermostatic apparatus for an electronic apparatus
according to a third embodiment of the invention in ref-
erence to Fig.5 and Fig.6.

In reference to Figs. 5(a) through 5(c):

[0042] Fig. 5(a) is an outline perspective view of a sim-
plified thermostatic apparatus for an electronic appara-
tus according to a third embodiment of the invention,
Fig. 5(b) is a perspective side view, further, Fig. 5(c) is
a perspective total face view.
[0043] The highly heat-insulating vessel 11 for storing
the electronic apparatus 16 of a high voltage power
source or the like comprises the hermetically sealed
structure by the vessel main body 12 and the upper lid
portion 13, and inside of the upper lid portion 13 is at-
tached with a water-cooled radiator 22 for circulating
cooling water for absorbing heat at inside of the vessel
11 to discharge to outside thereof.
[0044] The water-cooled radiator 22 is provided with
a fin 23 directed to inside of the vessel 11, the water-
cooled radiator 22 includes a cooling water intake valve
25 and cooling water is injected from a water feed pipe
24 penetrating the upper lid portion 13, and cooling wa-
ter absorbing heat of the inside is discharged from a wa-
ter discharge pipe 26 penetrating the upper lid portion
13.
[0045] A size, a structure, a material and the like of
the vessel 11 in this case are similar to those of the
above-described embodiment.
[0046] Inside of the vessel 11 is provided with the in-
ner fan 17 for circulating air at inside thereof and pro-
vided with the rectifying plate 18, and air to be circulated
is rectified by the rectifying plate 18 and thereafter is
blown to the electronic apparatus 16 to thereby lower
the temperature of the electronic apparatus 16.
[0047] Further, inside of the vessel 11 is provided with
the temperature detector 19 comprising a thermocouple
sensor and an intake valve control circuit 27 for control-
ling to open and close the cooling water intake valve 25
provided at the water feed pipe 24 and the cooling water
intake valve 25 provided at the outside of the vessel 11
is controlled to open and close by the intake valve con-
trol circuit 27 based on the detected output of the tem-
perature detector 19.

Ton [°C] = T [°C] - 0.1°C

Toff [°C] = T [°C] + 0.1°C
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[0048] A heat resistance of the water-cooled radiator
22 is made to be variable by cooling water flowing at
inside of the water-cooled radiator 22 by controlling to
open and close the cooling water intake valve 25 such
that the inner temperature of the vessel 11 becomes
constant.
[0049] Next, an explanation will be given of a method
of operating the simplified thermostatic apparatus for an
electronic apparatus in according to a third embodiment
of the invention in reference to Fig. 6.

In reference to Fig. 6:

[0050] Fig. 6 is a time chart showing a method of op-
erating the simplified thermostatic apparatus for an elec-
tronic apparatus according to the third embodiment of
the invention.
[0051] First, at an onset of conducting electricity to the
electronic apparatus 16, the inner temperature of the
vessel 11 is equal to the surrounding temperature, the
water-cooled radiator 22 stays to be stopped, heat con-
duction of the water feed pipe 24 and the water dis-
charge pipe 26 is also small and therefore, the electronic
apparatus 16 and the outside air are shielded from each
other and the inner temperature rises with temperature
by heat generation of the electronic apparatus 16.
[0052] The intake valve control circuit 27 monitors the
inner temperature of the vessel 11 by the temperature
detector 19 and reduces the heat resistance by making
cooing water flow to the water-cooled radiator 22 by
opening the cooling water intake valve 25 when the set
temperature T [°C] is reached.
[0053] Thereby, the temperature of the water-cooled
radiator 22 falls, rise of the inner temperature is retarded
to finally turn to fall, successively, when the inner tem-
perature becomes lower than the set temperature T
[°C] , cooling water is stopped from being taken in by
closing the cooling water intake valve 25.
[0054] As described above, by making cooling water
flow or stop to or from the water-cooled radiator 22 in
accordance with the inner temperature, the inner tem-
perature of the vessel 11 can be maintained within a
constant range.
[0055] Although an explanation has been given of the
respective embodiments of the invention as described
above, the invention is not limited to constitutions and
conditions described in the respective embodiments but
can variously be modified.
[0056] For example, although according to the above-
described first embodiment, the inner temperature is
used for controlling the outer fan, not only the inner tem-
perature but also the temperature of the radiator may
be detected and the temperature of the radiator may be
used for correcting the timings of rotating and stopping
the outer fan, thereby, the temperature ripple can be re-
duced.
[0057] Further, although according to the above-de-
scribed first and second embodiments, the outer fan is

controlled by simply making the outer fan ON/OFF , by-
variably controlling a revolution number of the outer fan,
finer temperature control can be carried out.
[0058] Further, although according to the above-de-
scribed first and second embodiments, in order to rectify
the flow of circulating air, the rectifying plate is arranged
on the downstream side of wind of the inner fan and on
the upstream side of wind of the electronic apparatus,
arrangement of the rectifying plate is arbitrary and the
rectifying plate may be arranged at a position of restrain-
ing a turbulence in air flow in accordance with arrange-
ments and structures of various members at inside of
the vessel.
[0059] Further, although according to the above-de-
scribed first and second embodiments, the atmosphere
at inside of the hermetically shield vessel is constituted
by the outer atmosphere, when air is used, a turbulent
flow in accordance with circulation is brought about by
the viscosity of air and therefore, in order to reduce an
influence of such a turbulent flow, He gas or a mixed gas
of He gas and air may be used for the atmosphere.
[0060] Further, when He gas is used, hermetically
sealing performance of the hermetically sealed vessel
needs to further promote.
[0061] Further, although the temperature ripple is
brought about in the above-described third embodiment
by influence of the heat capacity of the water-cooled ra-
diator, also in this case, similar to the above-described
second embodiment, the temperature ripple can be re-
duced by measuring the temperature of the water-
cooled radiator and correcting the timings of opening
and closing the cooling water intake valve.
[0062] Further, also in this case, the inner tempera-
ture can be maintained within a constant range by con-
trolling a flow rate of cooling water not only by opening
and closing the cooling water the intake valve but also
variably controlling the cooling water intake valve.
[0063] Further, although according to the above-de-
scribed third embodiment, water is used as a cooling
medium, pure water, particularly pure water added with
hydrogen maybe used, further, the cooling medium is
not limited to water but other cooled liquid or cooled gas
may be circulated.
[0064] Further, although according to the above-de-
scribed respective embodiments, the vessel is consti-
tuted by polycarbonate, the vessel is not limited to poly-
carbonate but a member having heat-insulating per-
formance to a degree the same as or more than that of
the polycarbonate will do, particularly, a member excel-
lent in molding performance and shape workability will
do.
[0065] Further, the outer shape dimension and the
thickness of the material of the vessel and the outer di-
ameter dimension and the material and the like of the
radiator shown in the above-described respective em-
bodiments are only an example and may pertinently be
determined in accordance with the size and the self heat
generating amount of the electronic apparatus used.

9 10
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[0066] Further, although according to the above-de-
scribed respective embodiments, the electronic appara-
tus is directly mounted onto the vessel main body por-
tion, a corrugated ceramic plate may be arranged be-
tween the electronic apparatus and a bottom face of the
vessel main body portion, thereby, an effect of temper-
ature control only by the radiator can be promoted by
restraining heat radiation by heat conduction via the bot-
tom face of the vessel main body portion.
[0067] Further, in such a corrugated ceramic plate, by
laminating the ceramic plates in two stages such that
folding directions thereof are orthogonal to each other,
the effect can further be promoted.
[0068] Further, although according to the above-de-
scribed respective embodiments, as the electronic ap-
paratus, an explanation has been given by keeping the
high voltage power source for the three-dimensional
CDSEM in mind, the electronic apparatus is not limited
to the high voltage power source for the three-dimen-
sional CDSEM but may be a power source apparatus of
other electron microscope, further, the invention is ap-
plicable generally to a power source apparatus which
needs temperature control.

Industrial Applicability

[0069] As described above, by the simplified thermo-
static apparatus for an electronic apparatus and the con-
trol method according to the invention, a thermostatic
environment having a high function can be realized, fur-
ther, the invention is suitable for promotion of tempera-
ture controllability and low cost formation of the high ac-
curacy electronic apparatus.

Claims

1. A simplified thermostatic apparatus for an electron-
ic apparatus, said simplified thermostatic apparatus
characterized in comprising a highly heat-insulat-
ing vessel provided with a radiator capable of mak-
ing a heat resistance variable, a fan for circulating
a gas at inside of the vessel, temperature detecting
means for detecting a temperature at inside of the
vessel, and heat resistance controlling means for
controlling the heat resistance of the radiator in ac-
cordance with an output of the temperature detect-
ing means.

2. The simplified thermostatic apparatus for an elec-
tronic apparatus according to Claim 1, character-
ized in that air is used as the gas and a rectifying
plate for rectifying a flow of air is provided at inside
of the vessel.

3. The simplified thermostatic apparatus for an elec-
tronic apparatus according to Claim 1, character-
ized in that as the gas, either of helium gas or a

mixed gas of helium gas and air is used.

4. The simplified thermostatic apparatus for an elec-
tronic apparatus according to Claim 1, character-
ized in that the radiator comprises an air-cooled ra-
diator and the heat resistance controlling means
comprises a wind blowing apparatus provided at
outside of the vessel.

5. The simplified thermostatic apparatus for an elec-
tronic apparatus according to Claim 1, character-
ized in that the radiator comprises a liquid-cooled
radiator for circulating a cooling fluid at inside there-
of and the heat resistance controlling means com-
prises a flow rate control apparatus for controlling
a flow of the cooling fluid to the liquid-cooled radia-
tor.

6. A method of controlling a simplified thermostatic ap-
paratus for an electronic apparatus characterized
in a method of controlling the simplified thermostat-
ic apparatus for an electronic apparatus according
to Claim 1, wherein when an inner temperature of
the vessel becomes higher than an operational set
temperature, the heat resistance of the radiator is
reduced by the heat resistance controlling means
and when the inner temperature of the vessel be-
comes lower than the operational set temperature,
the control is stopped by the heat resistance con-
trolling means.

7. A method of controlling a simplified thermostatic ap-
paratus for an electronic apparatus characterized
in a method of controlling the simplified thermostat-
ic apparatus for an electronic apparatus according
to Claim 1, wherein when an inner temperature of
the vessel becomes higher than an ON set temper-
ature previously set to be lower than an operational
set temperature, the heat resistance of the radiator
is reduced by the heat resistance controlling means
and when the inner temperature of the vessel be-
comes lower than an OFF set temperature previ-
ously set to be higher than the operational set tem-
perature, the control is stopped by the heat resist-
ance controlling means.

8. The method of controlling the simplified thermostat-
ic apparatus for an electronic apparatus according
to Claim 6 or 7, characterized in that the opera-
tional set temperature is set to be higher than an
environmental temperature.
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